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ABSTRACT

I lerbunum study of Bromusgrandi. s, Rim"u((itnuis, and B. ortuti ion us var. haW'u Irom western North

America has indicated that these taxa are morphologically and geographically distinct, and i3est

treated as species. A new combination Bromus hallii (.Hitchc.) Saarela & RM. Peterson is made. Brom in

hallii differs from B. orcultianus by having densely pubescent blades (verses glabrous in B.

orcuttianus), lower sheaths with dense short stiff hairs 1 mmlong or less (vs. long soft hairs 2-4 mm
longj, and 1-2C-3) culm nodes (vs. 2-4). Bromus hallh differs from B.gvandis by having blades that

are 7.5-16.") cm long |vs. (13-)18-38 cm long in B. ^randis], l-2(-3) culm nodes (vs. 3-7), and lower

glumes that arc l(-3)-nerved [vs. 3(l)-nerved]. Weprovide the first report oi differences mthe type ol

pubescence on the lower sheaths between B. orcuttianus and B. hallii. Weconfirm the diploid chro-

mosome number of In = 14 for B.^randis. Weinclude descriptions, synonymies, and representative

specimens exatnined for B.grandis, B. hallii, and B. orcuttianus, a key to all sections ol Bromus in

California, and a key to Bromus sect. Bromopsls in California.

RESUMEN

Rl estudio de Bromus grandis, B. orcuttianus y B. orcuttianus var. hallii de Norteamerica occidental

ha indicado que estos taxa son morfologica y geograficamente diterentes. y estan tratados mejor como

especies distintas. Se hace una nueva combinacion Bromus hallii (Hitchc.) Saarela y P.M. Peterson.

Bromus hallii se diferencia de 6. orcuttianus por tener lammas densamente pubescentes (.contra

glabras en B. orcuttianus). vamas inleriores con los pelos rigidos cortos de 1 mmlargo o mcnos (con-

tra los pelos suaves largos de 2-4 mm), y f 6 2(-3) nudosenel culmen (contra 2-4). Bromus hallii se

diferencia de Bromus grandis por tener las laminas de 7.5-16.5 cm de largo (contra 18-38 cm en B.

grandis), 1 o 2 nudos en el culmen (contra 3-6), y glumas inleriores U-3)-nervadas [contra .3(1)-

nervadasj. Proporcionamos el primer informe de diferencias en el tipo de pubescencia en las vainas

inleriores entreB.orci(ttianu.syB./ialiii.Coniirmamos el numerodiploidedecromosomasde 2)1 = 14

para B.grandis. Incluimos descripciones, sinonimias, y especimenes representativos examinados de
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li,,i;) (1/1(1 IS, li htilhi y U. orntUuiitus. una clave dc tdclas las seccioncs dc iironius en c;aliiornia, y una

cla\x- dc HiiHiius s(-( (. Bioinopsis en Caliidrnia,

Bromus L. is a large genus of approximately 160 species that are distributed

worldwide in temperate regions. The genus is distinguished from other grass

genera by the combination ol leal' sheaths that arc connate for most of their

length, awns that are inserted subapically, and hairy appendages on the apices

of the ovary (Clayton (Si Renvoize 1986). In the New Wodd, 79 native and intro-

duced species are currently recognized (Pavlick ct al. 2003), although new spe-

cies are being described (e.g., Saarela et al. in review) and the taxonomic bound-

aries ol several dillicult species complexes have been reevaluated (e.g., Peterson

ct al. 2002; Oja et al. 200^, Massa et al. 2004). Molecular phylogenetic investiga-

tions have clarified several aspects of the evolutionary history of Bromus. and

have identil led major lineages in the genus, some of which correspond to com-

monly recognized intrageneric taxa (Pillay &Hilu 1990, 1995; Ainouche & Bayer

1997; Saarela et al. in press). A new classification of the genus has not yet been

proposed, pending lurther study of morphological and molecular variation.

BroiHii.ssect. Bronio/i.si.sDumort., the largest of the traditionally recognized

sections in the genus, is a non-monophyletic taxon comprised of several lin-

eages that occur in North America, Mexico, South America, and Hurasia (Saarela

et al. in press). The section is characterized morphologically by l(.3)- and 3(5)-

nerved tirst and second glumes, lemmas that are dorsally flattened, and a pe-

rennial habit (Smith 1970), although some of these characteristics may be

symplesiomorphies. In North America north of Mexico, there are 16 native spe-

cies in section Bwmopsis that have diversified in a variety of habitats (Pavlick

1995; Pavlick & Anderton, in press). Some species are wide-ranging (e.g., B.

iiiidius P.), whereas others are highly restricted mdistribution |e.g., B. icxcnsis

(Shear) llitchc.]. Several taxa (B. lacvipcs Shear, B. orcullianus Shear, B.

oiruttidDus var /u;///i llitchc, B. p^cudoUicvipcs Wagnon, and R suksdorfii

Vascy) are restricted to mountainous regions in the southwestern part of the

continent, largely mCalifornia (Pavlick 1995). Others le.g., B. pofk-ri (J.M, Coult.)

Nash, B. richardsonii Pink, B. vul(,'c(n5(Hook.) Shear] have broader distributions

in western North America. While studying Bmmii.s specimens from California

to support preparation ot the taxonomic treatment of Bromus lor the Second

Hdition ol the jepson Manual (Saarela &r Peterson, in prep.), it became clear that

B. orcuitianus var /ud/ii, despite its varietal rank, is a readily identifiable taxon

that can be consistently and reliably distinguished from both B. orcutluuius

var. orcuttunius and B. t^runJi.s. These preliminary observations stimulated a

more detailed investigation of its morphological variation and taxonomic status.

Vasey (1885) named and described B. orcuttiauus based on collections by
C.R. Orcutt Irom the mountains near San Diego, and collections by W.N.

Suksdorf from Mt. Adams in Washington. In his revision of the North American
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species of Bromus, Shear (1900) recognized B. orcuttianus, and described larger

plants from La Maite, San Diego, with pubescent sheaths, leaves, culms, and

spikelets as a new variety, B.orcuttianus var.grandis Shear. Iditchcock (in Jepson

1912) described plants from the mountains of southern California with densely

pubescent blades and cataphylls, and pubescent glumes and lemmas as a new

variety, B.orcuttianus var hallii Hitchc. Hitchcock (in Jepson 1912) also elevated

B. rcuttia nus var.grandis to a species, B.gra ndis (Shear) Hitchc, nidicatnig that

it is similar to B. orcuttianus var hallii. but differs in its drooping panicle and

distinctly 3-nerved lower glumes. Subsequent authors have recognized B.

grandi.s, B. orcuttianus, and B. orcuttianus var hallii in their treatments (e.g.,

Hitchcock & Chase 1951; Wagnon 1952; Munz & Keck 1959; Hitchcock et al.

1969; Munz 1974; Wilken & Painter 1993; Pavlick 1995; Pavlick & Anderton, in

press) although Clayton and Williamson (2002 onwards) synonymized B.

orcuttianus var. hallii with B. orcuttianus. In his revision of Bromus sect.

Bromopsis in North America, Wagnon (1952) hypothesized that B. orcuttianus

var hallii is equally related to B.grandis and B. orcuttianus, and indicated that

it requires further study. Among species of Bromus sect. Bromopsis in North

America, B. orcuttianus var hallii is the only taxon recognized currently at the

varietal level, even though the characteristics separating it from B. orcuttianus

var orcuttianus and B.grandis are similar mdegree to those separating other

morphologically similar species of Bromus. Here we discuss the morphologi-

cal, cytological, geographical, and ecological characteristics ol these three taxa,

and propose a new combination, B. hallii (Hitchc.) Saarela & P.M. Peterson. We
include synonymies, species descriptions, distributions, and specimens exam-

ined for B.grandis, B.halli i, and B. o rcuttianus, and keys to the sections of Bromus

in California, and Bromus section Bromopsis in California.

MATERIAL ANDMETHODS

This study is based on examination ol over 425 herbarium specimens from CAS,

DAO, K, OSU, UBC, UC/JEPS, US, W, and WTU, including most type specimens.

Specimens were measured to generate morphological descriptions. Data on geo-

graphic distribution, elevation, and habitat were obtained from herbarium

specimen labels. Cytological observations ot B.grandis were carried out by the

third author on living material germinated from seeds collected in 1994

{Cayouette &Darhyshire C7947). Detailed procedures for the chromosome count

are provided in Peterson et al. (2002). The taxonomic key was generated through

study of the literature and representative herbarium specimens at US.

RESULTSANDDISCUSSION

Bromus orcuttianus, B. orcuttianus var hallii, and B.grandis are morphologi-

cally similar taxa that have been recognized as distinct for almost a century.

Examination of morphological variability among individuals from across the
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range of these three taxa indicates that they are each easily distinguished by a

combination ol quan t i tat ive and quahtative characteristics, and each has a dis-

tinctive geographic distribution. The degree of dil lerence among the three taxa

is approximately the same, although one taxon is recognized currently at the

varietal level while two are recognized as species. It would be equally logical

(although not xalid nomenclaturalh) toclassify individuals currently included

in liorculliLiniiS var hallii as an mtraspecilic taxon ol B.{]^}iindis, il emphasis

were placed on vegetative rather than reproductive characteristics when mak-

ing taxonomic decisions. To minimize such ambiguity, either one wide-rang-

ing polymorphic species could be recognized, or each morphologically and geo-

graphical ly distinct taxon could be treated as a species. We prefer the latter

approach, and propose a new combination, B. hctll'n (.llitchc.) Saarcla & P.IM.

Peterson to accommodate this. This morphological-geographical approach to

circumscribing species follows existing treatments of Bromus sect. Broniop.sis

m North America, in which taxa with consistent morphological characteris-

tics throughout their ranges are treated as species (e.g., Pavlick 1995; Pavlick &
Anderton, in press; Saarcla &r Peterson, in prep).

Bnvnus halln and Hon uftidnii.saredistinguishedmorphologically by sev-

eral qualitative characteristics, includi ng the presence or absence ol pubescence

on the blades, the type ol pubescence, and the number of culm nodes (Table 1).

Broniiis haUii is characterized by blades that are densely pubescent abaxially

and adaxially, lower sheaths that are densely pubescent with short, stilf hairs

up to 1 mmlong, and culms with l-2(-3) nodes. In contrast, B.orcuilianus has

blades that are glabrous abaxially and adaxially (sometimes with pilose mar-

gins towards the base), lower sheaths that arc sparsely to densely pilose (occa-

sionally glabrous) with long, soft hairs up to 4 mmlong that are easily visible

with the nal<ed eye, and culms with 2-4 nodes. Previous authors (e.g., Hitch-

cock 1Q5T Pax'lick 1995) noted that these two taxa differ in the distribution ol

the pubescence on the leaves, but tliey were apparently not aware ol the ditler-

ences noted here in the type ol pubescence on the lower sheaths. Additional

morphological characteristics distinguish B. hallh and B.orcuttianus, but there

is some overlap in these character states. Bnvnus hallii consistently has pubes-

cent glumes, lemmas, and blades that range m length from 7.5-16.5 cm long,

whereas B.orcuttianus has glumes that are usually glabrous but sometimes sca-

brous or pubescent, lemmas that range Irom glabrous to pubescent, and leal

blades that range in length Irom 7-24 cm long. The morpliology of the inflo-

rescenec is the same in both taxa, with stilf branehes that are erect and ap-

pressed to spreading not more than 90°
I rom the rachises. Good illustrations ol

the general habit and inf lorescence morphology of B. orcutlianus and R hallii

are found in Pavliek (1995), l-)ut these do not adequately emphasize the diagnos-

tic diflerences ol the type ol pubescence found on the lower leaf sheaths or the

differences in eulm node number.
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Table 1. Diagnostic characters separating Bromus grandis, B. hallii, and B.orcuttianus.

Characters B. grandis B.halli 6. orcuttianus

Leaf blades pubescent pubescent glabrous,occasionally

pilose near base

Lower leaf densely pubescent, densely pubescent, sparsely to moderately

sheaths hairs up to 1 (-

mmlong

-3) hairs up to 1 mmlong pilose, hairs 2-4 mm
long, occasionally

glabrous

Culm nodes 3-7 l~2(-3) 2-4

Leaf blade length (13)18-38 cm 7.5-16,5 cm 7-24 cm

Glume surface pubescent pubescent glabrous, scabrous, or

pubescent

Lemmasurface pubescent pubescent glabrous or pubescent

Lower glumes, 3(1) 1(3) 1(3)

number of veins

Awn length 3-6 mm 3.5-7 mm (4-)5,5-8 mm

Inflorescence flexuous, usua lly stiff, erect, ascending and stiff erect, ascending

branches spreading > 90° from appressed,to spreading and appressed, to

culm axis not > 90° frc )m culm axis spreading not > 90°

from culm axis

Stebbins and Love (1941) reported a diploid chromosome count o( 2n = 14

for B. orcuttianus, and this was confirmed by counts by Wagnon (1952). Stebbins

and Love (1941) synonymizedB. orcuttianus var. ha/ h i with B.orcuttit/nu.s, thus

it is unclear if they obtained counts for material that we are treating here as B.

halli. Wagnon (1952) was unable to obtain living material of B. hallii, and at-

tempts to germinate seeds of B. hallii for chromosome counts in this study were

unsuccessful. The chromosome number ot B. hallii remains unknown.

B/'omus/ial/ii and B. o rcu 1 1 lan us ditier in their geographic distributions and

mean (\.0 elevations. Bromus halliiis a narrowly distributed species that occurs

in southern California in the mountains ot Kern, Fresno, Los Angeles, Monterey,

Santa Barbara, San Bernardino, and Tulare counties, at high elevations (\x = 6658

1 1; n = 29). Bromus orcuttianus has a much wider range, occurring in the moun-

tains throughout California, Oregon, southern Washington, eastern Nevada, and

southeastern Arizona (Piper 1906; Wagnon 1952; Kearney et al. 1960; Pavlick

1995), generally at lower elevations (|u = 5306 f t; n = 40).

Bromus hallii and B. grandis are distinguished morphologically by a com-

bination of vegetative and reproductive characteristics (Table 1). The distribu-

tion and type of pubescence on the blades, sheaths, and spikelets is similar in B.

hallii and B.grandi.s, although two specimens ol B. grand is seen ( Wol/688cS and
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SHvcns2829) have longer hairs up to 3 mmlong on the bladcsand sheaths. The

taxa dilter in t:heir blade lengths, number of cuhn nodes, number of nerves on

the lower glume, and inflorescence morphology. Bromus luillii has blades that

are 7.5-16.5 cm long [vs. (13-)18-38 cm long in B.grandisi l-2(-3) culm nodes

(vs. 3-7), and lower glumes that are l(3)-nerved [vs. 3(l)-nerved]. B/o/mi.s hallii

has panicles with still branches that are erect or spreading not more than 90°

Irom the culm a.xis, whereas B.ii^randis has panicles with flcxuous branches

that are spreading ol ten more than 90° Irom the culm a.xis. In immature speci-

mens ol B.\!^nu]dis Cthosc collected in late May and early June), the panicles ap-

pear similar in morphology to those found in B.orcultiauus and B. /ud/ii, thus

this characteristic should only be used on fully mature specimens. A good il-

lustration of the inflorescence morphology of B.grandi:^ is found in Hitchcock

(1951). Wagnon (1952) indicated in his taxonomic keys that B. haUi differs from

B.grandism having cucullate (boat-shaped) blade tips, but thorough examina-

tion of thischaracter indicates that several individuals of B.gru/k/i.s share this

character state, making this an unreliable character Stebbins and Love (1941)

reported a diploid chromosome number ol 2 /i = 14 tor B.grcn]dis. Wagnon (1952)

did not have iresh material of B.grandis for chromosome counts. Our cytologi-

cal observations of R^t^rcnuii.s confirm thcdiploid number 2n = f4. Like B. hidlii,

B.grandis is a narrowly distributed species endemic to southern California,

known from the mountains in the southern counties and in the coastal ranges

from Santa Cruz to San Diego counties. Bro/ii usgra ndis generally occurs at much
lower elevations (j.i = 3267 ft; n = 25) than B. haUii (}.i = 6658 ft; n = 29).

Recognition ol B. hallii as a distinct species increases the number of spe-

cies in Bromus section Bromopsis in California to fl, fO of which are native, and

one that is introduced (B. incn}]is Leyss.). Keys distinguishing the sections of

Bromus and the species of sect. Bromopsis in California are presented below. A
revised key distinguishing all 34 native and introduced species ol Bromus in

California will be published in the Second L.dition of thejepson N4anual (Saarela

and Peterson, in prep).

TAXONOMICTRHATMHNT

Bromus grandis (Shear) Hitchc, Fl. Calil. 1:175. 1912. Ihomusonuttiamisy'dv.^uatdis

Shear, Bull, Div. AgrostoL U.S.D.A. 23:4 1 lOOO Hrn/Mo/isis^i^rcduiis (Shear) Mdlub, rdluK.cobot

Phytotax. 8t2):167, 1073. Tvi'l': I'.S.A, CAl.iroRNlA. .San Diego Co.: La Maite. 25 Km IHHl C.R.

Orn((( 472 (iioi(TrYi'i::liS-8UTl V).

H}-oiuu\porlcn var, assimiUs Bunt Oavy, Univ. C;alil. Publ. Bot 1;55, 1902. TVPH: U.S.A. CALll-ORNlA:

south side, San |aeinio Mts, 1001. M.M. Hall 2228 (HOLOTYPEUC-37692!: 1SOTYP1-: US-865453

I ragm. e,\ I '( ').).

Loosely caespitose perennial, CaiIhis 70-180 cm tall, erect, glabrous to pubes-

cent; nodes 3-7, dark brown, rctroi'scly pilose below, often covered by sheaths.

Leal sheaths 3.5-12 cm long, closed lor most of their length; sheaths densely
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pubescent, hairs up to 1 mmlong; margins smooth, occasional! y hyaline at apex;

collars densely pilose, with hairs up to 2 mmlong, auricles sometimes present;

cataphylls and basal sheaths pubescent, sometnnes shredding; ligules 1-3 mm
long, membranous, densely pubescent to pilose adaxially, glabrous abaxially,

apex obtuse, erose; blades (13-)18-38 cm long, 3-12 mmwide, Hat, membra-
nous, apically cucullate, sparsely to densely pubescent adaxially and abaxially,

hairs up to l(-3) mmlong; margins glabrous, sparsely papillate or scabrous.

Panicles 15-26 cm long, 6-17.5 cm wide, open; lower branches 5-26 cm long

with 1-6 spikelets, f lexuous, nodding and usually spreading more than 90° Irom

the rachises, pubescent; lower inflorescence nodes with 1-4 branches. Spike-

lets 2.5-3.5(-4.5) cm long, 4-9-f lowered, terete to conspicuously distichous at

maturity with rachis visible; glumes subequal, shorter than lemmas, pubes-

cent, margins sometimes hyaline; lower glumes 5-8.5 mmlong, 3(l)-nerved, apex

acute; upper glumes 7-10(-12) mmlong, 3(5)merved, apex acute; lemmas 11-14

mmlong, margins pubescent, backs glabrous to densely pubescent, marginal

hairs sometimes longer; backs flattened dorsally; apex entire or minutely bifid,

the teeth not greater than 0.2 mmlong; awned just below apex, awns 3-6 mm
long, straight; paleas 8-11 mmlong, shorter than lemma, backs glabrous or

slightly pubescent, margins usually pubescent; apex acute; anthers 3-5 mm
long, yellowish-orange, Caryopses about 9 mmlong, linear, dark brown. Chro-

mosomenumber 2n = 14.

Distribution.— Endemic to southern California; San Gabriel ]\4ts., Santa

Lucia Mts., San Bernardino Mts., San Antonio Mts., San Jacinto Mts., San Rafael

Mts., and Topatopa Mts.

Habitat.— Dry areas mopen pine woods, hillsides, and rocky slopes; eleva-

tion 1200-8000 It.

Specimens examined. U.S.A. California: Fresno Co.: junction N of South fork of Kings River, 1 N4ay

\^)2\ Duncan s.n. (CAS); KmgsCanyon road 4..3 mi Wof I lorseshoe Bend, 3t)00 ft, 6Jun f960, Howdl

35^^0 (CAS); Kaiser, 27 jun f935, Bullard 95 (UC/JEPS). Los Angeles Co.: San Diinas Canyon, San

Gabriel Mts, 1750 ft, 4 Jul 1Q33, Wheekr 1894 (CAS, US); San Gabriel Mts. 3500 ft, 4 Jul f933, Ewan

7857 (US); San Gabriel Mts, Fast Fork. Big Santa Anita Canyon, 2250 ft. 30 May 1931, Ewan 4249 (US);

Little Santa Anita Canyon. 2 July 1902, Abrams 2632 (CAS, US); San Gabriel Mts. Bell Canyon, 2300

ft, 8Jun 1936, W/iecler 4134 (CAS); San Gabriel Mts, Indian Canyon Camp, 2 mi off Soledad Canyon,

3000 ft, 27 May 1936, Wo!f7845 (CAS, W); San Gabriel Peak, 9Jul 1900, Dudley i.n. (CAS); San Gabriel

Mts., 990 m, 1 Sep 1994, Cayouette & Darhyshirc C7947 (DAO); Summit ol' Mt. Wilson, 29 Jun 1902,

Abrams 2600 (CAS, US); San Gabriel Mts, Big Tujunga Creek between Coldwatcr and Wickiup Can-

yons, fOJul 1992, Ross667l (UC/JEPS); Horse Flats, San Gabriel Mts, 16 Aug 1991. Koss 5873 (UC/JEPS);

Roundtop Mtn. San Gabriel Mts, Chilao Flat, 14 Aug 1991, Ross 5780 (UC/JHPS). Madera Co.: 0.5 mi S

of -Southfork. 17 jun 1933, Hormay 26 (UC/JEPS). Monterey Co.: Pico Blanco, 1 1 May 190f. Davy 7339

(US); Santa Lucia Mts, Jun 1901, Davy 7691 (US); Tassajara Hot Springs, Jun 1901. Hlmcr 3398 (CAS,

US); Little Sur, 14 May 1901, Davy 7385 (US); coast range Wof King City RJun 1927, Swallen 596 (US);

Gavilan Peak, 3000 ft, 1 Jul f86L Brewer 740 (US); Alder Creek, Santa Lucia Mts, 3000 ft, 23 Jul 1958,

Hardbam 3789 (CAS); Arroyo Seco River Canyon near Hanging Valley, 2 Jun 1957, HowcJl 32566 (CAS);

Arroyo Seco River, Santa Lucia Mts, 5 Jun 1959, Hardbam 4796 (CAS); Cruikshank Trail, Santa Lucia
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Mts, 26 Ma)' IOh\ Howill 1580 (CAS); Frances Simes llastings Natural History Reservation, Santa

I iicia Mts, 22 Jul K)44. Jjii.stlule.s.n.(CAS); 1- ranees Simes Hastings Natural History Reservation, up-

pei" t'armcl Vallc)', about 2 mi NP ol Jame^burj;. 22 Aug l'-H2, Durham s.n. (C;ASJ; Naciinicnto Sum-

inii, Santa ],ueia Mts, 2801^1 it, liS|un i^)n^. Mini; 20886 (CAS); near Carmcl River, 261un \^)0i. Dudley

s.iL (C;AS); near Naeiniienlo Siiininit Camp, Sania Lucia Mts, 26Jun \^)V, Raven 10987 (CAS); Santa

Lucia Mts, bank by road from A rroyoSeco Campto Escondido Camp, 24 jun 1956, HowiK 980 (CAS);

Santa Lucia Mi>, between Middle and South Forks of Ilevil's Creek near C;anogas Falls, 2000 It, 23

May l'-)83,C((f7'e/i(cr2f8(,CAS); Santa laicia Mts, Landels-1 [ill Big Creek Reserve, Camboa Point Sec-

tion, 27 May l'-)82, (icnciti cv /:u,i;/e,'>, 39.UC AS); Santa Lucia Mts, San Miguel Creel<, below confluence

with Anthony Creek, ca. 5 air km WNWof San Miguelito Ranch Ruins, 390 m, 5 jun 1999, Wilken

15707 (CAS); Santa Lucia Mts, ,'^outh Fork OevMs Caimm, along Gamboa Trail near saddle ot Twin

Peak and Leak 3850, 4 jun l'-)8 1 Ccir/H-ndT 2,57 (CAS); Santa Lucia Mis, lun DOl, /3(n'V 76.5.3, 7718. 7720

(.UC/JFPS), Orange Co.: Santiago peak, 20 )un i'-)27, Swalien 640 (US); Silverado Canyon., 640 m, 3

Sep 1994, CayoueUe & Davbyshuv C79,5,i (HAC); Santa Lucia Mts, Mill Creek, 25 May 1941, tioover

5260 (K). Placer Co.: N branch ol Middle Fork of A\merican River at road crossing Foi Forest Hill, 20

lul K)52, 5(t4'l'i/is et al 51.12 (CAS). Riverside Co.: San Jacinto Mts, khJUvild .Area, N of Strawberry

Valley, between Bear Trap C\ n and Lily Cj-eek, 5200-5 500 ft, I Aug 1996, White ^442 (CAS); Colo-

r;ido Ocsert, 1889, P,(/mcrs./i (US); Fuller Creek, 29Jun 1936, rales 6,38,3 (UC/JEPS). San Beniio Co.:

Pinnacles National Monumeni, 3 |un K)3^), Stebbins 2715 (UC/JFPS). San Bernardino C:o.: San Ik'r-

ii.u\lino Mts. 29May &-28|un 1888, Pti/is/i 20.5.HUS); San Bernardino Mts., .3300 1 1, 1 5 |un. Reed lOIl

(US); San Bernardino Mts, 29 May 1890, I'ciisli s.n. (US); .San Bernardino Mts, road below Highland

and Running Springs, 26Jun 142, Bccilc .i645 (L:BC); .San Antonio Mts, 8000 ft,28jul l917,/()/ins;()n

/4t'7 (UC/JEPS, US); N of Snow c;anon, 5500 ft, 20Jun DOL I'ansb .50.i8 (C;AS); Sail Bernardino Mis,

2500 1 1, 5 Jun L)17, Fun.'.li /I.itH(CAS, UC/JFPS); San f5ernardino Mis, road between Highland and

Ruini I ng Springs, 26jun f 942, Bcci If 3645 (CAS); San Bernardino Mts. 24 May 1888, F(i?-|,s/i ,s,ir(C;ASJ;

.San Bernardino Mts, 3000 ft, 29 Jun 1888, Finish 20.5.3 (CAS); San Bernardino Mts, Dobbs trail, Mill

Creek, 2 |ul, C.yawjoyd .s.n. (CAS); San Bern.in.lino Ntl I'oresl. road 38. near Angclus, 1654 m, 2 Sep

1994, C((\'(iiic(( c if- Pt/r/'v.sliM cC7949 (DAO); 0,5 mi S of Santa Ana Rn-er 26 Jun f 937, >(;le,s 6688 (UC/

IFPS) San Diego Co.: Cleveland National Forest, 30Jun ^'H, HiitbeiKk 13160 (US), San Luis Obispo

Co.: beiweeii Rocky Butte and Pine Mt„ Santa Lucia Mts, 21 Jun 1950, Hoover 7998 (CAS, UC/JF.PS);

near Rocky fUitte Fire Lookout. 12 June F)64. Hoover9076 (CAS). Sania Barbara Co.: San Rafael Mts,

Polreroon SF side ol Cachuiiia IVak, 400t) i 1. 12 |un 1961, Bid Iclcv 4491 (CAS, US);N side ol La Cumbre

Peak, Santa Ynez Mts, 3600 It. 5 Dec 1958, 1'oUard s.n. (CAS); Romero Canyon, Santa Ynez Mts, 7 Jul

1951, Pollard s.n. (CAS); Wkirk ol Cold Spring Canyon. Santa Barbara. I6jun 1965, Pollard s.n. (CAS);

Santa Ynes Mouniains. 5 mi 1; of Santa Barbara, 12 Sep 1994, CayoucKc & Darbysbne (.J971 (DAO);

bank of CammoCielo, F of and near San Marcos Pass, 2000 ft, f Ojun F)58, Pollard .s n. (\V); Zaca Lake

Forest Reserve, 19-30 Jun DOo. Pastwood 719 (UC/JEPS). Santa Cruz Co.: near Eagle Rock. 2500 ft,

Hcs.sc 2731 (CAS); Santa Cruz, 27 Jun 1938, .Silvcu.s 2829 (CAS). Tuolumne Co.: Tuolumne River at

F.arJy Intake d,un. 10 mi Wof Mather 1 Jul 1951, S(c/)/)M1.s .5000 (UC/jl4\S). Ventura Co.: Red Reef

Canyon.TopatopaMts. 2800 5500IJ,81tin 1908. Al'ni/ti.s&McGre.^oi" /6/(US);above Murietla-Sauia

Ynezdivide, Santa Ynez Mts, Ojai District. 4 500 ft. 27 Jun 1963. Po/dod s.n. (CAS); Matihja Canyon, 3

|unl945, Poll(:irti,s./i,(CAS);MurrietaCanyon.l5Jun 1946, Po/dod .s.n, (CAS); Red Reef Canyon, Topatopa

Mts, 2800- 3500 h, 8 Jun 1908, A beams & MeGre^or 161 (CAS); Santa ^'nez Mts, CammoCiclo, 3500 ft.

29Jul 1967, Pollard s.n (CAS); Upper North Fork, Matilija Canyon, Ojai District, 27 Jun 1962, Pollard s.n.

(CAS); Ventura River Basin, CammoCielo, 4(XX1 ft. 25 May 1^)46. Pollard s.n. (CAS); Santa Ynez Mts, Cljai

to Cuyama Valley Road, N Fork of Ventura River. 2.2 mi below Wheelers 1 lot Springs. 1200 ft, 2f May

1935, W()I/'68,S8(CAS);0.5 mi N of Whiteacre Pk, LSJun 193'S. .Smionldu In (20 (UC/JEPS).

Broinus hallii (Hitchc.) Saarela & P.M. Peterson, comb. nov. Broriiicson uitianusvdr.

haliii I liiclic. Fl, Calif 1:175. 1912. Tvri-: U.S.A. Cai.II-ORNI.A; west side. .San kicmto Mts, 27 Jun

1901, i/.Af. /iti/! 2,301(1 KM.OTYPi;: US-412894!).
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Loosely caespitose perennial. Culms 90-150 cm tall, erect, puberulent or occa-

sionally glabrous; nodes l-2(-3), dark brown, retrorsely pilose to densely pu-

bescent below. Leaf sheaths 6-12.5 cm long, 1/4-3/4 as long as internodes, closed

for most of their length, densely pubescent, hairs 0.3-1 mmlong; margins

smooth, occasionally hyaline at apex; collars densely pilose, with hairs up to 2

mmlong, auricles absent; cataphylls and basal sheaths densely pilose, some-

times shredding; ligules 0.5-2.5 mmlong, membranous, sparsely to densely

pubescent adaxially glabrous abaxially apex obtuse, erose; blades 7.5-16.5 cm
long, 3-12 mmwide, flat, membranous, apically cucuUate, densely pubescent

abaxially and adaxially, hairs 0.2-0.5 mmlong, occasionally longer hairs up to

1.2 mmon margins near base; margins scabrous or smooth. Panicles 5-16 cm
long, 2-11 cm wide, open to densely branched; branches erect, ascending and

appressed to spreading not more than 90° trom the rachises, pubescent; lower

inflorescence nodes with 1-2 branches, lower branches 3.5-11 cm long with 1-

2(-3) spikelets, upper spikelets occasionally sessile and spike-like. Spikelets 2.5-

3.5(-4.5) cm long, 3-7-flowered, terete to conspicuously distichous at maturity

with rachis visible, lowest rhachilla 2.5-4 mmlong; glumes subequal, shorter

than lemmas; sparsely to densely pubescent, margins sometimes hyaline; lower

glumes 5-8(-9) mmlong, l(3)-nerved, apex acute; upper glumes (7-)8-9 mm
long, 3-nerved, apex acute, acumi natc, or mucronate, the mucro less than 1 mm
long; lemmas 10-14 mmlong, 5- to 7-nerved, sparsely to densely pubescent

across back, marginal hairs sometimes longer, up to 0.5 mmlong, backs flat-

tened dorsally to slightly keeled; apex entire or minutely bifid, the teeth not

greater than 0.2 mm; awned just below the apex, awns 3.5-7 mmlong, straight;

paleas 9-13 mmlong, shorter than the lemmas, backs glabrous or slightly pu-

bescent, margins usually pubescent; apex acute; anthers 3-6 mmlong, yellow-

ish-orange. Caryopses 9-11 mmlong, linear, amber to dark brown. Chromosome

number unknown.

Distribution.— Endemic to southern California; known only from Fresno,

Kern, Los Angeles, Monterey, Santa Barbara, San Bernardino, and Tulare counties.

Habitat— Dry, open or shady areas on hillsides, rocky slopes, and pine

woods in the mountains; elevation 5200-8800 ft.

Specimens examined. U.S.A. California: I'rcsno Co.: between Vicletle Meadow and Bullfrog Lake. 9

Aug 1940, HowcU 16079 (,CASJ; Bubbs Creek Canyon ui vicniity of Videtie Meadows, 9,500-10.000 ft,

23 Jul 1948, Howell 24942 (CAS); Simpson Meadow. Middle Fork of the Kmgs River, 6000 ft. 25 Jul

1958, Howell 33926 (CAS); Woods Creek, 19Jul 1910, Clemens s.n. (CAS). Kern Co.: 1.5 mi Wof Green-

horn Summit, 5200 ft, 22 Jun 1970, Howell & Inic 46599 (CAS); Breckenridge Mountain Road, 0,4 mi

F- ol Barrel Spring, 6500 ft, 19 Aug 1958, 'iwissclivann 4725 (CAS); Greenhorn Mountains, 1.5 mi SF of

Summit, 5000 ft, BJul 1962, Howell383I2 (CAS); Greenhorn Pass Road, about 0.5 mi E of Sprout Spring,

Greenhorn Range, 5750 ft, 13 Aug 1958, Twtssclma n n 4666 (CAS); Greenhorn Range, NVv' of Calf Creek,

17 Sep 1963, Twisselmann 9010 (CAS); Greenhorn Range, Greenhorn Pass Road just S of Tiger Flat,

6600 ft. 13 Aug 1958. Iwissehnann 4653 (CAS); Kern Plateau, road to Bartolas Country E of Little

Cannell Meadow. 7200 ft. 12 Jul 1966. Howell & True 41851 ICAS); Kern Plateau, trail to Little C:anncll
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Meadow above Pine Flat, 7450 It, 24 Jul 1964, Twissclmunii 9X80 (CAS); Old Kernville Road, 4.4 mi F.

ol Greenhorn Summit. Greenhorn Range, 5200 ft, 21 Jun 1957, Twissclmann 3716 (CAS). Los Angeles

Co.: Buck horn, San Cuibncl Mts. 0500 It, 20 Jul 19 ) ]. Duidn .i52HCAS. OSl!, US); San Antonio Mts. S

Fork ol l.ytle Creek, dOOOIt, 15Jul 1917, /o/m.sdxi 14.54 (CAS, US); San Antonio Canyon, 27Jun 1927,

Swollen 679 (US); San Bernardino Mts, 2 mi N ol Big Pine Camp, 25Jun 1942, Beetle 3640 (CAS); San

Gabriel Mts, Blue Ridge, 8000-8500 ft, I8jul 1947, Howell 23389 (CAS); San Antonio Mountains, Prairie

Fork of San Gabriel River, 6500 ft, 6 Jul 1918, /i)liiis(()n 2070 (CAS); San Gabriel Mis., 1820 in, 1 Sep

1994, Ca^'oucl/e &• D(ir|)v,s/ii re C794(S' (OAO). Moiucrcy Co.: Tassajara I lot Springs, Jun 1901. Iil/iier

3314 (CAS, K, OSU, US); Santa Lucia Mts,Jun 1901, Davy 7709 lUS), 7710 (OSU); NWol Tassajara Road

summit, CJiews Ridge, Los Padres National Forest, 15Jun 1973, Giijjin 362,5 (UC/JFPS). San Bernar-

dino Co.: San Bernardino Mts. Little Bear Valley, Aug 1907, VVi/!)i(r 107/tUS);San Bernarelino Mts, 22

Jul 1902, A l)rt(ms 2799 (CAS, K); San Bernardino Mis. Bear Valley, 6600 ft, f9Jul 1900,j()/ie.s .s.»i. (CAS);

San Jacinto Mts, Wfork of Snow Creek, 5000 1 1, Jul 1901. Hull 2.538 (CAS, K); San Gorgonio Mts., S of

Barton Flats, 2251 m, 2 Sep 1994, Cayouette & naybvihire (7950 (DAO); San Bernardino Mts, Deep

Creek, 6500 ft, 19 Jul 1899, Hail I.MS' UO; alxive Arrowhead Lake, .San Bernardino Mts, I Jul 1927,

Swallen 700 (OSU, USj; 2 mi Wof Barton Flat, 26 Jun 1937. );((c,s6694(UC/JFPS). Sania Barbara c:o.:

Mission Pine, San Rafael Mts, 6200 ft, 25 Apr 19^0, Hoffmau 90 (US); San Bernardino Mts.. Sam,i Ana

Canyon above Cdarks Ranch, 7400 h, |ul 1920, Oiii |icH 59 (US). Tulare Co.: trail Irom Bakeovcn to

Templeion Meadows, 8800 It, 17 Jul 1950. Howell 27005 (LIS, CAS); Kaweah River Valley, 29 lul 1801,

Co vi 1 1 c (S'Fun.sd) It J346( US); Kings Canyon Naiional Paik. below Mist balls, S. Fork Kings River, 13 Jul

1927. Swallen 770 (US); Copper Creek trail to l.raiiitc t^a^n, 1 1 Jul 1927, Swollen 7.53 (US); Aug 1897,

I htdleys.n. (CAS); Kern Plateau, about 2 mi N \V of Beach Meadow; 8200 ft, 7 Aug 1967, Howell fv True

4.5419 (CAS); Kern Plaieau, N of Cain Meadow, ca. 7200 ft. 24 |un 19oo, Iwisselmonn 12421 (CAS);

Kern Plaieau, North Manter Creek, Big Meadow, 7700-8000 ft, 24Jun 1970, Howell iS'TriJC 46696 (CAS);

Monarch Lakes Trail, ca. 8000 It, 19 Jul 1951, Howell 27943 (CAS); Portugese Pass. 7400 ft. 5 Aug 1957.

iwisselman 3946 (CAS); Quaking Aspen Road, 1. 5 mi N ol lee CaTck, 6600 ft. 8]ul 1959, Iwi.s.seloiunii

5497 (CAS); Se(.|uoia Naiional Foresi, Llo\'d Meailows Basin, 1.25 mi Wol the P)Jes Boys Camp in ihe

Freeman Redwood Grove, 5800 ft, 19Jun 1973. ^bevoch 2770 (CAS); Sequoia National Forest, Lloyd

Meadows Basin, along USPSroad 22-S82, H base of the Needles, about 3 mi from the Pyles Bciys Camp,

5800 ft, 4 Jun 1974, Slievod; 3.580 (C>\S); Sequoia National Forest, Lloyd Meadows Basin, approxi-

mately 2 mi NWof the Pyles Boys Camp. 570t1 li, 10 lul U)74, Slirv(>c!.' .5716 (CAS); .Sequoia Nation.il

Forest, near Belknap Creek, 26-28 Jul 1441. lioi i\^iilup>. Wiggins. & Ferri.s 2655 (CAS); Sequoia Nil

Forest, N limit of Sequoia Nt! Park road. 2010 in. 5 .Sep 1994, Cawuette & Darbyshiie C79.55 (DAO);

Long Meadow8000' '-H^OO 1 1. 14Jun 1888. l\(lmcr 2.5.5 (K, US); Mt. Sillunan. Clover tJrek, 29Jul 1806,

Puilley H.S'KCAS).

Bromus orcuttianus Vasey, Bot. Gaz. 10:223. 1885. Bwniopsiu>nu!nana (Vasey) i lolub.

Folia (.reobot. Phyiotax 8(2);l68. 1973. Tvi'i;: U.S.A. t^.,'\t.ii oi^nia: m the moimiauis near San

Diego. 1884, C.R.Om ii(( .s.n. (I KM (vrvi'i.-; tis!),

Bioinii\ |i)ii( /iv/4ivl/iis Merr. Rhodora 4:140. b)02. J\ cr: l^.S .A. Orii.on: Crook Co.: Black Butte,

open dry pine forests. 19 |ul U'Ol, Cmnk2677 (llOl.OTVl'i:: unknown; t.SOTVl'i;: US!).

Loosely cacspitosc pcfcnnial. CAilms ^)0-150 cm tall, erect, glabrou.s to pubes-

cent; nodes 2-4, dark bixiwii, retrorsch' pilose to densely pubescent below. Leal

sheaths .3.5-11 cm long, usually 1/3-2/.3 as long as intcrnodes, closed lor most

ol their length; lower sheaths sparingly to densely pilose, hairs 2-4 mmlong,

occasionally glabrous; upper sheaths pubescent, hairs up to 1 mmlong; mar-

gins sinooth, occasionally hyaline at apex; collars pilose with hairs up to 4 mm
long or glabrous, auricles absent; cataphylls and basal sheaths glabrous, some-
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tunes shredding; ligules 1-3 mmlong, membranous, glabrous, occasionally pi-

lose adaxially, apex obtuse, erose; blades 7-24 cm long, 3-12 mmwide, flat,

membranous, apically cucuUate, glabrous, edges sometimes pilose with hairs

up to 2 mmor pubescent on lower 1 5-25%; margins scabrous or smooth. Panicles

7-13.5 cm long, 2-10 cm wide, open to densely branched; branches erect, as-

cending and appressed to spreading not more than 90° from the rachises, pu-

bescent; lower inflorescence nodes with l-2(-3), lower branches 3-7.5 cm long

with 1-5 spikelets, upper spikelets occasionally sessile and spike-like. Spike-

lets 2-3.7 cm long, 3-9-flowered, terete to conspicuously distichous at matu-

rity with rachis visible; glumes subequal, shorter than lemmas, glabrous, occa-

sionally scabrous on veins or pubescent, margins sometimes hyaline; lower

glumes 5-9 mmlong, f(3)-nerved, apex acute; upper glumes 7-11 mmlong, 3-

nerved, apex acute or mucronate, the mucro up to 1 mmlong; lemmas 9-15 mm
long, glabrous, scabrous, or sparsely to densely pubescent, margmal hairs some-

tunes longer, the hairs up to 0.5 mmlong; backs flattened dorsally to slightly

keeled; apex entire or minutely bifid, the teeth not greater than 0.2 mm, awned

just below the apex, awns (4-)5.5-8 mmlong, straight; paleas 8-11 mmlong,

shorter than lemmas, backs glabrous or slightly pubescent, margins usually

pubescent; apex acute; anthers 3-5 mmlong, yellowish-orange. Caryopses 6-9

mmlong, linear, brown to purple-black. Chromosome number 2n = 14.

Distribution.— Known from California, Nevada, Oregon, Washington, Ari-

zona, and Utah.

Hahiiat.—Dry areas in open pine woods, on hillsides and rocky slopes, and

in meadows in the mountains; elevation 1850-11500 ft.

Specimens examined. U.S.A. ARIZONA: Cochise Co.: 1 luachuca Mts, Sept 1883, Lemmon s.ir (tJS).

CALIFORNIA: Alpine Co.: N side ol Pli^eoii i^lai, 22 Jul K)40, HDovtT -^423 (K). Amador Co.: Pioneer,

3500 ft. 13 Jul 1896, Hansen 1835 (K. US); Jackson, 7 .Sep \937Johannsen 1247 (UC/JEP.SJ. Buue Co.:

Butte N'leadows, 4600 ft, 26 Jul 1Q17, Heller 12819 (CAS, OSLJ, US); Butte Creek, 5000 ft, 21 Jul 1930,

Copela nd 1348 (CAS);Jackson Ranch Ridge, along Road 21 N25Y ca 0.6 mi E of the Wend ol the ridge,

3750 ft, 27 Jul I995,janewiiy 4877 (CAS); \V side ol 1 1 wy. 32 ca, 1 /4 mi N of Forest Ranch, 2357 ft, 18

Jul 1978, Taylor 1674 (CAS); along Big Bar Mountam Road, about 3 mi SWof Coyote Gap, SB of Pulga,

8Jul 1987, A/ujK 5796 (CAS). Calavera,s Co.: near nornngton,26Jun 1978, Howdl,Menzies.& Shochey

53063 (CAS); Dorrmgton, 1976, Menziess.n. (C:AS), Colusa Co.: Trout Creek, SE Snow Mt, 30Jul 1981,

Heckard & Htckman 5763 (UC/JEPS), El Dorado Co.: along UShwy 50, 3 mi E of Camino, 3400 ft, 15

Jul L945, Rohbins 2062 (US); Chute Champ Road, 3000 ft. 15Jun 1937, White 1078 (US); Fallen Leaf

Lake, 27 Jul f928, Ahrams 12630 (CAS); Fallen Leal Lake, 9Jul 1928, Ahrams 12627 (CAS); Glen Al-

pine region. CampAgassiz, 21 Jul- 15 Aug lQOO,/:((,s(uoi)J 998 (CAS); Echo Summit, 1 Sep 1946, Howcl/

229S6 (CAS); 0,5 mi Wof OmoRanch Post Office, 22 Jun f956, Crantpton 3596 (CAS), Fresno Co.:

Pme Ridge, 5300 ft, 15-25 Jun 1900, Hall & Chandler 316 (UC/JEPS, US); Huntington Lake, 22 Jul

1927, Swallen 810 (US); Bearskin Mcado\v; 2 Jul 1899. Eastwood s.n, (US); Granite Basm, lOJuly 1927,

Swallen 743 (US); above Deer Creek, N shore of 1 luntmgton Lake, 7100 ft, 8 Aug 195f, Quihell 486

(CAS); Dinkey Creek, Jul 1901, Dudley s.n. (CAS); I luntington Lake and vicinity, near ranger station,

7000 ft, 3 Aug f951, Pollard s.n, (CAS); John Muir Trail N of Bear Creek, 9400 ft, 5 Aug 1954, Raven

7789 (CAS); Mono Creek, 8200 ft, 9 Aug 1953, Haven 6142 (CAS); Tehipite Valley, Middle Fork of the

Kings River 4650 ft, 26Jul 1958, Howell 33958 (CAS); drainage of Deer Creek, above Lakeshore Post
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OlCice, 1 hiiuini^ion Lake, 23 Aug 1Q58, BiUij^alupi &Quib€ll 67i7(UC/JEPS); E slope of Converse Mt,

tlramageot Indian ( reck, along Kings Canyon Road. 2.3 Jul 1058, Bdcigti/iipi & Alcivt; 6498 (UC/J EPS);

lluikleheny C:rcck, Huntington Lake, 28 Jul K)28, /c/'son /.5,i]0 (llc;/JEPS). Glenn Co.: Plaskctt

Meadows, bOOOft, 4 Aug 1943, Howell 19020 (.CAS, US); mad lt)8, a few miles E of Shaver Lake, 2100

m.OSep iOg4.Giv<)i(Ct(e(fyDcirl)y,shlivC7958(DAO): Mcnde)eino National Forest, 5500 ft. 21 lul 10-%,

/iii/i hdiii .id.S U\); near Pish Pond Plaskert Meadows, 5 Aug 1943. Baker 10583 (CAS). Humboldt Co.:

Orleans N-lt., 2 .Se|-) KHo. I\>lhinl si). (C.AS); Trinity Suniniii, (M1 ridge 2 mi E of Groves Prairie, 15 Aug

1948, Inn V 18125 (UC/JEPS); Grouse Mt, 27 Jun 1934, Clu/i-se"- /uav //079(UC/)EPS). Lake c;o.: N of

Hoberg's, 14 lul 1^44, Hoffman /967(UC/JHPS, L'S); foothills S ot Mt .Sanhedrin, midway between

Potter Valley and Hullville. 25 Jul 1902, Heller .5987 (US); S ba.se ol Mt. Sanhedrin, 25 )ul 1902, HcUcr

e-'IJr()vv7i5''87(US);l!arilett Mtn,2Mi.in 1948, W(iv,uoi] 1.509 (K); 15 mi N of Lakeview, 6]ul 1927. I'cek

1.5517 (CAS): summit of Bartlett Mt, 11 Jul f939. Stcbhim 2971 (UC/JEPS); NWof Timber Lake, Snow
Mt, lOjun 1079, Hchiinl & Hnkman .5086(1 (UC/JEPS). Lassen Co.: 5 mi S of Susanvillc, 27 Jul 1927.

Swallcn 872 (US); Blaek's Ml, lOJul 1934, Howell 12554 (CAS); Elysian Valley Wof Jancsville. 28Jun

1971 Howcli liuc&- \V'il/i(nn.s 49472 (CAS); Gold Run Creek road Sof Susanville. Diamond Range. 1

Aug 197 I HowfH &- hue 50180 (CAS); Gold Run CT'eek SWof Su.sanville. 19 Jul 1976. HowcU 5197.]

(C;AS); on road from lanesvillc to Thompson Peak, Diamond Range, 31 )ul 1973, HowcU& Irue 50029

(CAS). Madera Co.: 9 mi above Bass Lake on Beasoir Meadow Road. I8jul 1933, 5/^n)i,t;cr. 5(95 (OSU);

Bass Lake Eish Hatchery 1 Sep 1951, Holt s.n. (CAS), Mariposa Co.: II Aug f895, C()/i_t;J()M s n. (US);

Signal Peak, Chowchilla Mt.. 25-31 Jul 1938. Oi,,, k 2005 (CAS ); road 4f, Sierra Ntl Eorcsi. 5 mdes of

Yo.semite Nil Park. 1914 m, 8 Sep 1994, Ci/vmicKc & lAirln'.s/iirc €7964 (DAO); Yosemitc to Wawona.

28jun 1 91 L/t'|is()/i 4295 (LlC/JEPS), Mendocino Co.: along roadside enroute to summi t of Mt. Sanhedrin

from TowJiead Llat. 7 Jul 1981. Kiii\^ht & l\5n\i;!i( 4295 (CAS), Modoc Co.: Lorestdale. 4500 ft, 25 Aug
1894,Bcilu-rc^yNut(int;.s.n.(US); L3July. «tiiu-rfvNu(tings.n.(US). Nevada Co.: Truckee. f4-10jul 1913.

Hitchcoik 1(75I6(K. US. W); Banner Mt. 4 mi E of Nevada City, 15 Sep l9oL iruc 261 (C.AS); liwy 20, ca.

2.5 nil l: ol W'asliington Jet,, 5000 It, 10 Jul 19o8, Iruc 4.HI (CAS); OmegaRd, between OmegaDig-

gings and Diamond Creek 14 mi Nl: of Skillman EJat on I iw\- 20. 15 Jul f9(^5, 7)iic & Howell 2559

(CAS); Mayflower Mine, 5Jun f9b6, Molt s.n. (CAS); Banner Mt. ca. 4 mi LI of Nevada City 15 Jul 1965,

/) lie & Howell 2M9A (CAS); on road to Pierce Meadows, short distance Irom the S Eork of the Yuba

River. Tahoe National Eorcst, 30Jun 19 51. S/m(/i 2575 (UC/JEPS), Placer Co.: Tahoc, 5 Aug f908, 6225-

7000 ft, Hifi htOik .509/ (.(IS); railroad crossing at Blue Can)'on, 17 Jul 1956, Cramptou 5725 tCAS);

about 2 mi SWof French Meadows on tlie road to Big Meadow. 2 Aug 1981, Bc.si .sji. (C.AS); 1 mi from

Blue Canyon on road to Emigrant Gap. 4 Aug I95b, Raven 9999(CAS); Truckee, 8 Aug 1936, Yales 5981

(UC/JEPS); EldoradoCanyon. above Bullion Nhne, Tahoe National Forest, 4Jun 1926,Smit(i I883(CAS,

UC/JEPS); Antone Meadow, 7 Sep 19o7, Hoover 108,58 (UC// J F,PS). Plumas Co.: between BJainsden :uid

Gold Lake, 5500 ft, 5 Jul 1938, Wood 7 (US); Truckee River, July 1888. .Sonne 21 (US, CAS); Butterl ly

Botanical Aiea,eonf I ucnce of Spanish Creek and Butterfly Creek, 2900 ft, lljun 1968, Howell, Knit; liL

l\ni_i;li!, ,'- hue 2552 (C:AS); Fern Glen, 26Jul lOoo, /\5ii;i,;/!/, Kmght & Howell 1576 (CAS); Drakesbad,

5500-6000 It, 17 Jul 1960, Howell ,L5494 (CAS); Drakesbad, 5500-6000 ft, 20 Aug I960, Howell 56274

(CAS); Gold I ake Road above Blair.sden, 5500 1 1, 25Jun 1934, Ewan 8227 (CAS);Johnsville, 5200 ft, 28

Jun f95f, Houe/I 276,56 (CAS); Lassen Volcanic National Park, trail to Little Willow Lake, 21 |ul 1960,

Howell 558bO iCAS); ne.ir Pratt vi lie. Lake A 1 manor, 14-26 Aug 1944, i\C(0-ne>' 7 (CAS); near the .sum-

mit of Soapstone ridge 12 mi Wol Bucks. 550(1 It. 7 Jul K)I5, Heller 12055 (CAS, COSU); Quiney 31 JuJ

1942, Quick 42-46 (CAS); WiJJow 1 ake Meadow near the east inlet, 5450 ft, 17 Jul 1957, Gilled 805

(CAS,UC/jEPS);3mi Wof KeddinBiiiierriv V.tllev. 5000 It. 10 |ul 1967. Ko.se 671.52 (W); near Prat tville,

20 Jul 1926. Howell 2088 (CASK Round VallcN; lul 197 5, Howell 49722 (CAS); 2 mi NWol Spring

Garden, 22 Jul 1975, Howell 51565 (CASJ; Butterfly Valley, 5 mi, Wof Keddie, 27 JuJ 1966, Ro,se 66060

(CAS); about 0,5 mi N of Humboldt Summit, 23JuJ 2001, Alun ( &Oswald 8.998(UC/JEPS), San Diego

Co.: Cleveland National Forest, F of San l3iego, near Cuyamaca Lake, 1700 m, 29, 30 JuJ 1915, Hitcli-

(lU k /,5lfi8U<, UC/JEPS, US, W); Cuyamaca Mts, 50 Jun 1905, A|)/-(ini.s ,5945(OSU). Shasta Co.: C.oc^se
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Valley, 29Jun-llJul 1912, Eastwood 9.}0, 983 (CAS, US); 4 Jul 1914. Smith 735 (CAS); 0.25 mi above

Manzanita Creek on Chaos Crags trail, 11 Jul 1957, Gilktt 705 (UC/JEPS, CAS); Goose Valley, 29 Jun,

1 1 Jul 1912, Eastwood 930 (CAS); Redding, 5 Jun 1934, Knichd 25 (UC/JEPS); Logan Mt, 13 mi N of

I .assen Peak. Lassen National Forest, 12Jul 1934, W/i i/ ncy 2/63 (UC/JEPS); Little Hatchet Creek, 4Jul

1940,Jepson 20J3J (UC/JEPS). Sierra Co.: near summit of Yuba Pass, 6350 ft, 17 Aug 1944, Beetle iO'il

(US); Tahoe Forest, 10 Sep 1925. Smith 1121 (CAS); Tahoe Forest, 10 Jun 1926, Smith J906 (CAS); Tahoe

forest. 19Jul 1926. Smith 1994 tCAS); Tahoe Forest. 4Jul 1926. Smith lSS^ iCAS); Independence Lake

watershed. Wof Independence Lake. 7200 ft, 26 Jul 1977. True 8380 (CAS); 2 mi E ol Bassett station.

North Fork of Yuba River, 4 Aug 1934,Jepson J6850 (UC/JEPS). Siskiyou Co.: base of Mt. Eddy, fSJul

1915, Heller 12124 (CAS, OSU, US); S Fork of Shasta River, Mount Eddy, Shasta Forest, 1850-2000 m,

11.12 Aug 1915, Eggleston U635 (US); Sisson. 30 Jul f894, Howe 122 (US); near Shasta Sprmgs, 1 3Jun

1905. He/ ler 8026 (CAS, US); between upper reaches of China and Bhnd fiorse Creeks, S side ol South

Fork of Salmon River, 24 Jul 1955, Wiggins 13491 (CAS, UC/JEPS); toward Black Fox, 15 Aug 1899,

Dudley s.n. (CAS); Trinity Mts, about 6 mi SE of Cecilville, Wside of Rush Creek, 21 Jul 1954, Thoimis

& Thomti'i 4432 (CAS); on Everitt Memorial Hwy. 4.7 mi N of McCloud River railroad crossing. 1 3Jul

1Q63. Erenkel 229 (CAS); English Lake, Salmon Mts, 16 Aug 1969, Oettingcr 1392 (UC/JEPS); below

PmeLake Basin, Salmon Mts, 6 Aug 1969. Oettinger& Thome ;246 (UC/JEPS); HumbugCreek. 20 Jul

1908, But /er 469 (UC/JEPS). Tehama Co.: Deer Creek Canon. 17 Jul 1911, Egg!eston 7284 (US); 51 mi

from VVhitlock Camp. 12 Jul 1953, Baker & Wagnon 12861 (UC/JEPS); E side of Willow Creek, about

1.25 mi N of Jonesville, 24Jul 1994, Ahart 1513 (UC/JEPS). Trinity Co.: Grasshopper Public Camp. 2,5

mi NWof Stuart Gap, North Yolla BoUy Mts, 17 Jul 1951, Munz 16515 (CAS); North Fork of Trinity

River, Hobo Gulch Campvicinity, 18 mi NWof Weaverville, along backbone Creek Trail near Key-

stone. 15Jun 1972. Carter 435 (CAS). Tulare Co.: S Fork of Kaweah River. 20 Jul 1904, Culbertson 4512

(US); above Mineral King, 30 Jul 1927, Swallen 883 (US); Sequoia National Park, 18Jul 1927, Swallen

882 (US); Grant Park, 4000-8000 ft, 11 Aug 1895, Dudley 1205 (CAS); Hollow Log Camp, Jul 1900.

Dudley ,s,n. (CAS); middle Kaweah River. 2 Aug 1900, Dudley 3031 (CAS); Mineral King road. 6000 ft,

15 Jul 1951. Howell 21180 (CAS); Sequoia National Park, 12 Aug 1896. Dudley 1625\ Sequoia Forest.

Freeman Creek. 2 Aug 1916, 7500 ft, Cunningham 3 (CAS); Sequoia National Forest, flSOO ft, 23 Jul

1912, Hopping 22 (CAS); Kaweah River, 20 Jul 1904, without collector WS); Sequoia National Park,

road to Crystal Cave, near start of Black Oak trail, 21 Jul 1948, Bai ley & Bailey 2446 (UC/JFPS); Lloyd

Meadow, near trail to Quaking Aspen on the Sprmgville Road, 24Jul 1964, Smitli (3/6 (UC/JFPS).

Tuolumne Co.: Yosemlte National Park, Echo Creek Canyon, 17-25 Aug 1908, Hitchcock 3352. 3355

(US); Yosemite National Park. Tenaya Trail, 6500 ft, 2f-22 Jul 1915 Hi(c/?aicl2 13136 (US); Yosemitc to

Wawona, 28 Jun 1911,Jcp.si)/i 4295 (US); Yosemite Valley, 4060 ft, 5 Jul 1909. /cpson 3J25(US); Yosemite

National Park. 1 Jul 1938. Silveu.s 2813 (CAS); Yosemite National Park. Glacier Point. 11 Aug 1915,

Abrams5428 (CAS); Yosemite Valley, Sierra Nevada Mts, 5000-8000 ft, 4-12 Jul 1901, Pcirish 4360

(CAS); Yosemite, Jul 1902, Bacon s.n. (.CAS); along Hwy 108. between Twain Harte and Confidence, 10

Jul 1972,4000ft, Wiggin.s 2 1785 (CAS); along South Fork road, 2.6 mi E of Twain Harte. 4000 ft. IIJul

1971. Wiggins 21619 iCASy. Dodge Ridge SE of Pmecrest, 21Jul 1953, Quick 53-42 (CASj; Herring Creek,

4 mi from Strawberry. 17 Jul 1936, Wiggins 8543 (CAS); Mather, in the Sierra Nevada m the lower

borders of the Transition Zone, 1400 m, 6Jun 1931, Keck 1252 (CAS); near CowCreek Research Sta-

tion, 5750 ft, 11 Jul 1941, Quid; 4/-69 (CAS); Twain Horte, 3700 ft, 6 Jun 1954, Howell 29944 (CAS);

Long Barn, 16 Jul 1941, Hoover 5410 (K). Yuba Co.: about 2 mi NEof Dobbins on Oiegon Hill road, 22

Jun 1981, Howel I tu llcr & Barbe .54081 (CAS); about 200 yards S of the 4-H Camp, on Wside of Oregon

Hill Road, about 0.5 mi N of Marysville Road, about 2 mi NF of Dobbins. 2 Jul 2003. Aluirf 10.^40

(UC/JFPS). NEVADA: Washoe Co.: Incline. 1 Aug 1928, 5mil/i .s.n. (CAS). OREGON:Gayhart Buttes,

1850 m, 8 Aug 1896, Leiberg 2881 (OSU); East Eagle Creek, 5500 ft, 10 Aug 1909, Cusick 3369, 3310

(OSU). Crook Co.: base of Black Butte, 19 Jul 1901, Cusick 2677 (UC/JEPS, US). Douglas Co.: along

Golden Stairs Trail. E foiJ< of Abbott Creek, ca. 20 mi Wof Crater Lake, near Abbott Butte, 19Jul 1972,

/V/i(clic(! 241 (OSU), Grant Co.: StrawJierry Lake, Strawberry Mts. 17 Jul 1910, Cirsie); 3.525 (OSU, US).
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Jackson Co.: Klaiiiaih Forest, 4800 it, IQJul m34, Whcder2931 (CAS, UC/JEPS, US); Ashland Butte,

Siskiyoti Moiniiaiiis, 10 ]u\ 1887. HoweU2.W,.369 (OSU, UC/JEPS, US. W. WTU); sumntit of Cascades,

lOjul 10^,1, ;V(/; l()747(OSU);C;arberry Creek, 3iiii Irom mouth ol" Applegatc River. 25Jun 1931, Pah
J6386 (OSU). Jefferson Co.: Suttlc Lake. 18 Jul 192=i, Pcik H421(,CAS. K. OSU); Abbot Butte Spnug
Road, I5Septeiuher I'^^i'^l SwcdhcrglOO {OSU): N\\^ ol Sisters, 2

3

July l%0,j()li/rs,in .'^43 (OSU); NW'ol

Sisters, 27 Aug l^kiO. Johnson 611 (CAS. OSU); near 1 Iwy 10, Wol Black Bulte, 20 |ul 1Q62. Uvs/ s.n.

(OSU); Siskiyou, 21 Jul 1^08, llitchuKk 2S79. 2909, 2916 (US). Klamath Co.: Ixlamath Valley ai Keno.

27 Jun 1902, Ciesk /> 2838 (CAS, OSU, UC/JEPS, US, W); Pelican Bay. Wside ol Upper Klaniaih, IMul
1920, Pah 9,516 (C.AS, WTU); Fort Klamath, 29Jul 1908, Hik/uot I; 30/2 (US). Lake Co.: 15 ini N ol

Lake\ae\v.O |ul 1927, Pct k /.3.5I7(0SU). Wallowa Co.: Imnoha River, Wallowa Mountains, 10 Au,i; 1909,

Cicsidv'.lS/OU.lsUI, WTU), Washington Co.: Oi.xic Mountain, 15Jul I9]0,(aisick 3318 (US). UTAH: 1879,

McLettns.n. (US). WASHINGTON:Yackima Co.: Klickitat River, near Ml. Paddo, 12 Jun l885,SiWo.s./i)i/

s.n. (CAS. K. US); Mt, Patldo, 21 Aug 1903, SuksdorJ 5265 (VSX Mt. Paddo. 27 Aug 1884, Suksdoij 120

(US). Klickitat Co.: Falcon Valley, 13Jui 1924, 3iil;,scior/Ii754(CAS,K,OSU,UBC, UC/JEPS, US, WTU);
9 |un 1891, Suksdoij 826 (UC/JEPS).

KEY TO THE SECT103NS 0\- BROMUSIN CALIFORNIA

1. Spikelets laterally compressed; lemmas compiessed and keeled sect.Ceratochloa

(P. Beauv.) Griseb.

1
. Spikelets not laterally compressed; lemmas not keeled.

2. Lemmaapex bidentate, teeth 3-7 mm.awnJike to acuminate.

3. Awn of the lemma geniculate and/or twisted sect. Neobromus (Shear) Hitchc.

3. Awn of the lemma straight, not twisted sect, Genea Dtjmort.

2. Lemmaapex entire or bidentate, teeth 0-3 mtti, not awndike or acuminate.

4. Plants perennial, with or without rhizomes, the bases fibrous; lower glume 1-

or 3-nerved; upper glume 3- or 5-nerved sect, Bromopsis
4. Plants annual; lower glume 3- or 5-nerved; upper glume 5- or 7uaerved

sect Bromus I

.

KEY TO BROML'S SECTION BROMOPSISIN CALIFORNIA

1. Plants with rhizomes; awns absent or up to 3 mmlong
,

B. inermis

1, Plants without rhizomes;awns present, 1.5 1 1 mmlong,

2. Most lower glumes on a plant 3-veined.

3. Upper glumes 5weined,

4. Ligule 0.4-1 mmlong; glumes scabrous or pubescent; upper glume 6-9

mmlong; blades and sheaths pubescent or glabrous B. pseudolaevipes
4. Ligule (1.5-)2-4mm long; glumes glabrous; upper glumes 7-1 1mmlong;

blades and sheaths glabrous B. laevipes

3. Upper glur^ies 3-veined.

5. Lemma awns 1.5-3(-4) mmlong; blades 2-5 mmv4de; anthers 1.5-3.5

(-4) long B. porteri

5. Lerrima awns 3-9 mmlong;blades 3-12 mmwide;anthers 3.5-5 mmlong.

6. Blades glabrous; lower sheaths pilose, hairs 2-4 mmlong; nodes 2-4;

inflorescence branches mostly ascending to spreading =s 90° from the

lachises B.orcuttianus

6. Blades pubescent; lower sheaths pubescent, hairs up to 1( 3) mmlong;

nodes 3-7; inflorescence branches mostly spreading >90° from the

rachises B.grandis

2. Most lower glumes on a plant 1 -veined.

7. Glumes pubescent.
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1

8. Panicles narrow at anthesis, =s 2 cm wide; branches erect or tightly

ascending; blades and sheaths glabrous B. suksdorfii

8. Panicles broad at anthesis, > 2 cm wide; branches erect, ascend ing.ornod-

ding, usually spreading or divaricate; blades and sheaths pubescent or

glabrous.

9. Ligules (2-)3-6(-7) mmlong;lemma awns (4-)6-1 1 mmlong;branches

of inflorescence glabrous or scabrous B. vulgaris

9. Ligules 0.5-3 mmlong; lemma awns 3-7(-9) mmlong; branches of in-

florescence pubescent.

10. Lower sheaths pilose with hairs 2-4 mmlong, or glabrous; blades

glabrous B. orcuttianus

10. Lower sheaths densely pubescent with hairs up to 1 mmlong;blades

densely pubescent.

1 1. Longest blades 7.5-16.5 cm long; l-2(-3) nodes per culm B.hallii

1 1. Longest blades (13-)18-38 cm long; 3-6(-7) nodes per culm

B.grandis

7. Glumes glabrous.

12. Panicles narrow at anthesis, =£ 2 cm wide: branches erect or tightly as-

cending B.suksdorfii

1 2. Panicles broader at anthesis, > 2 cm wide; branches erect, ascending, or

nodding, usually spreading or divaricate.

13. Ligules (2-')3-6(-7) mmlong; awns (4-)6-l 1 mmlong B. vulgaris

13. Ligules 0.5-3 mmlong; awns 4-7(-9) mmlong.

1 4. Lemmas not densely pubescent along margins; lemma awns (4-)

5-7(-9) mmlong; inflorescence branches mostly ascending to

spreading =£ 90° from the rachises B. orcuttianus

14, Lemmasdensely pubescent along margins; lemma awns (2-) 3-

5(-6) mmlong; inflorescence branches spreading to drooping

>90° from the rachises.

15. Lemmas glabrous on lower back between pubescent mar-

gin5;anthers (0.9-)l-1.4(-1.6) mm;second glumes (6.2-) 7.1-

8,5(-9.5) mmlong; basal sheaths glabrous or with long hairs;

top culm blades with hairs on upper surface;top culm nodes

usually hairy; caryopses (5.4-)6.2-7.2(-7.5) mm; top culm

sheath usually pubescent B. ciliatus

1 5. Lemmaswith scattered hairs on lower back between pubes-

cent margins; anthers (1.2-)1.6-2.7(-3.4) mmlong; second

glumes (7.8-)8.9-1 1.3(-13.2) mmlong; basal sheaths with

dense, short, or medium hairs; top culm blades glabrous on

the upper surface; top culm nodes usually glabrous;caryopses

(6.9-)7.7-9.7(-10.5) mmlong; top culm sheath glabrous

B. richardsonii
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